Mass Spectrometric Determination of Protein Ubiquitination.
Mass spectrometric methods of determining protein ubiquitination are described. Characteristic mass shifts and fragment ions indicating ubiquitinated lysine residues in tryptic and gluC digests are discussed. When a ubiquitinated protein is enzymatically digested, a portion of the ubiquitin side chain remains attached to the modified lysine. This "tag" can be used to distinguish a ubiquitinated peptide from the unmodified version, and can be incorporated into automated database searching. Several tags are discussed, the GGK and LRGGK tags, resulting from complete and incomplete tryptic digestion of the protein, and the STLHLVLRLRGG tag from a gluC-digested protein.A ubiquitinated peptide has two N-termini-one from the original peptide and the other from the ubiquitin side chain. Thus, it is possible to have two series of b ions and y ions, the additional series is the one that includes fragments containing portions of the ubiquitin side chain, and any diagnostic ions for the modification must include portions of this side chain. Fragment ions involving any part of the "normal" peptide will vary in mass according to the peptide being modified and will therefore not be of general diagnostic use. These diagnostic ions, found through examination of the MS/MS spectra of model ubiquitinated tryptic and gluC peptides, have not previously been reported. These ions can be used to trigger precursor ion scanning in automated MS/MS data acquisition scanning modes.